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(57) ABSTRACT

The invention relates to a clutch assembly of a motor vehicle,
in particular to a clutch-controlled differential unit, having a
switchable clutch device which can transmit the drive power
from a drive element which is at the drive input side in relation
to the clutch device to a drive element which is at the drive
output side in relation to the clutch device, wherein an oil
delivery device is provided for the oil lubrication of the
clutch, which oil delivery device, in an operating-state-de-
pendent manner, delivers oil of an oil circuit which serves the
clutch device. The clutch assembly is mounted in a housing
which forms a clutch chamber for the clutch device. In order
to permit rapid deoiling of the clutch chamber in situations in
which the clutch device is opened, a deoiling device is pro-
vided which actively deoils the clutch chamber when the
deoiling unit is not imparting a delivery action.
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1
CLUTCH ASSEMBLY WITH DEOILING UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to, and is a National Phase
of, International Application No. PCT/EP2012/068872, filed
on Sep. 25, 2012, which in turn claims priority to European
Patent Application No. 11183510.4, filed on Sep. 30, 2011,
which applications are hereby incorporated by reference in
their entirety.

BACKGROUND

A clutch assembly of a motor vehicle is arranged to trans-
mit drive power of the motor vehicle to a wheel of an axle. The
clutch assembly includes a clutch device that can be engaged
and disengaged, and that can transmit drive power from a first
drive member to a second drive member. The first drive mem-
ber is on the drive side of the clutch device. The second drive
member is on the output side of the clutch device. An oil-
delivering device is provided to oil the clutch. The oil-deliv-
ering device delivers oil of an oil circuit serving the clutch
device depending on an operating state. The clutch device is
mounted in a housing which forms a clutch space for accom-
modating the clutch device.

The clutch assembly may be part of a clutch-controlled
equalisation unit, by which wheels of an axis can be inte-
grated into the flow of drive power, or decoupled from the
same, in order to be able to operate a vehicle in all-wheel drive
or two-axle drive, or in two-wheel drive or single-axle drive,
as desired.

A clutch assembly of this type is known from EP 2 116 411
Al. In a clutch-controlled equalisation unit, a clutch assem-
bly is provided with an activatable multiple disc clutch for a
side shaft, which forms a drive member on the output side of
the clutch device. Drive power is directed via the multiple disc
clutch to the connected drive wheel of a motor vehicle as
required. The outer disc carrier of the multiple disc clutch,
which can be coupled to the drive-side shaft or to the output-
side drive member, delivers lubricating and cooling oil into an
oil pan provided in a housing of the clutch assembly, from
which the oil flows back into a sump formed by the clutch
space, is picked up again by the clutch, and is fed back to the
circuit. An inner oil circuit is thereby formed in relation to a
disc pack of a side shaft clutch.

Because of this inner oil circuit, a large proportion of oil
used for cooling and lubrication remains for a long time in the
described inner oil circuit without the oil volume being suf-
ficiently mixed with, or replaced with, “fresh™ oil. The oil
volume that has only just absorbed heat between the clutch
discs is fed directly back to the discs. The clutch temperature
therefore increases over-proportionately to the cooling effect
that would be achievable with the oil quantity present in the
equalisation unit. The over-proportionate heating of the
clutches is disadvantageous in terms of the wear behaviour
and thus the service life, as well as in terms of the response
and control behaviour.

A further disadvantage ofthe configuration disclosed in EP
2116411 Al is that the clutch packs of the side shaft clutches
are in the oil continuously in order to pick it up and deliver it
to the oil collection pocket. The associated splash losses
increase the power loss of the drive train.

With regard to the undesirable power loss, it is also the
case, even in the case described in EP 2 116 411 Al, that,
where the secondary part of the drive train is decoupled from
the drive wheels and the side shaft clutches are completely
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open, the secondary drive wheels roll on the road in driving
mode and drag a clutch disc carrier and the discs connected in
arotationally fixed manner thereto. The discs, however, are in
constant contact with the oil, because they dip therein. Not
only is the region of the extremely narrow air gap (gap width
approximately 0.1 mm) between the inner and outer discs,
which is situated directly in the oil, filled with oil, but the oil
is also conveyed into the interspace, not in the oil, between the
inner and outer discs of the multiple disc clutch by the rotating
discs. The liquid friction or hydrodynamic friction produced
as a result in turn transmits drag torque acting on the inner
discs from the secondary drive wheels to the outer discs,
thereby driving the outer discs. However, as soon as the outer
discs begin to rotate, they in turn convey oil into the above-
described inner oil circuit, and thus increase the oil volume
conveyed, and therefore likewise again increase the friction
and power loss. The undesirable effect intensifies by itself to
a certain extent.

Experiments have shown that, because of this effect, the
secondary drive train is not immobilised even when
decoupled from the primary part of the drive train, in contrast
to the assumptions made in EP 2 116 411 Al. The negative
consequences of this effect can be reduced only slightly by
the low-friction design of the surfaces of the inner discs
proposed in EP 2 116 411 Al. Moreover, low-friction sur-
faces of the inner discs result in a much poorer response and
control behaviour of the clutch pack. This disadvantage out-
weighs the power loss advantages that can be achieved with
this measure.

Given this background, a clutch assembly of the type men-
tioned in the introduction, is desirable to avoid the above-
described disadvantages. E.g., For example, it is desirable to
optimise the oiling concept describedin EP2 116411 Al with
the aim of minimising power loss when a secondary axle drive
wheel is decoupled from the flow of drive power by means of
the clutch device.

SUMMARY

Accordingly, a de-oiling device is provided that de-oils the
clutch space when the oil-delivering device is not delivering
oil.

The use of such a de-oiling device has the result that, when
the clutch is opened to decouple a drive wheel from the flow
of drive power and does not transmit any drive power to a
drive wheel, oil is actively conveyed out of the clutch space by
the de-oiling device, so that the clutch device can rapidly run
dry. In a clutch that has run dry, no liquid friction can occur
between the inner and outer discs of a multiple disc clutch, so
that the problems described above with regard to the prior art
are circumvented.

The de-oiling may be an active de-oiling process, that is, a
de-oiling process that is actively promoted or compelled by a
driven device, and not just, for example, gravity-induced
draining of a quantity of oil.

The de-oiling device may be formed by one or a plurality of
components of the clutch device, e.g., e.g., by the drive mem-
bers on the drive side of the clutch device, which convey oil
into an oil pan when the clutch is opened in order to decouple
secondary axle drive wheels from the flow of drive power.
This simplifies designs and solutions for rapid de-oiling of the
clutch space, with which additional de-oiling pumps or the
like are unnecessary. The outer disc carrier of the clutch
device, which is formed as a multiple disc clutch, is advanta-
geously provided as a component of the de-oiling device.

The clutch assembly may be a component of an equalisa-
tion unit for the drive train of a motor vehicle, which has a
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continuously driven primary axle and a secondary axle which
can be optionally engaged, wherein the clutch device is used
to decouple secondary axle drive wheels driven by the sec-
ondary axle from the flow of drive power, and wherein the
equalisation unit has a differential gear, which acts in a form-
fitting manner and via which the drive power is transmitted to
the secondary axle drive wheels when the secondary axle is
integrated in the flow of drive power. In this case a first
form-fitting or frictional clutch device is provided on the first
output side of the differential gear, which device is coupled to
a first secondary axle drive wheel. On the second output side
of'the differential gear, either no further second clutch device
is provided, or a second form-fitting or frictional clutch
device is provided. The second output side of the differential
gear is therefore connected either directly, without an inter-
posed second clutch device, to a second secondary axle drive
wheel or indirectly, with the interposition of a second clutch
device, to a second secondary axle drive wheel.

If the first clutch device on the first output side is then
opened, drive power is no longer transmitted via either sec-
ondary axle drive wheel. The second secondary axle drive
wheel, however, still rolls on the road, and the rotary move-
ment thereof'is transmitted into the differential gear if there is
no second clutch device, orif a second clutch device is present
but is not open. Owing to the typical construction of a con-
ventional differential, this rotary movement is transmitted as
far as the drive members of the open first clutch device on the
drive side of the first clutch device when the input-side drive
members of the equalisation unit, and of the clutch device
(e.g. Cardan shaft, bevel wheel, differential case, crown
wheel), are stationary or merely dragged, a change in rotation
direction taking place in the differential gear itself. Because,
however, the drive members on the drive side of the first
clutch device may be used as components of the de-oiling
device, the change in rotation direction does not constitute a
problem, because when the first clutch device is open, the
drive members used as components of the de-oiling device
can no longer convey oil into an oil pan that is designed to
collect the oil when the rotation direction is reversed, that is,
when the secondary axle is engaged.

In order to allow rapid de-oiling of the clutch space even in
the event of the described change in rotation direction of the
drive members on the drive side of a first clutch device, when
the secondary axle is decoupled from the flow of drive power
and when the oil-delivering device does not deliver any oil
because of the clutch device being open for this reason, a first
oil panis provided, e.g., in the part of the housing forming the
clutch space. The de-oiling device therefore conveys the oil
withdrawn from the clutch space for the purpose of de-oiling
the clutch space into the oil pan when the secondary part of
the drive train is decoupled from the flow of drive power. The
clutch space is thus de-oiled immediately after the secondary
part of the drive train is disengaged, and when the oil-deliv-
ering device is immobilised as a result. The clutch device
rapidly runs dry and the disadvantages of the prior art
described above do not exist.

In order to ensure sufficient de-oiling when the secondary
part of the drive train is not decoupled from the flow of drive
power, that is, when the clutch device is closed or at least
transmitting torque, the housing forming the clutch space
may have a second oil pan, into which the de-oiling device
delivers the oil withdrawn from the clutch space for the pur-
pose of de-oiling the clutch space when the secondary axle is
integrated into the flow of drive power.

The oil is therefore collected either by the first or second oil
pan and conducted via a first, and where necessary a second,
de-oiling line, into which the respective oil pan opens, into an

10

15

20

25

30

35

40

45

50

55

60

65

4

oil reservoir, which may be arranged at a distance from the
clutch device. An oil reservoir is at a distance from the clutch
device if the drive members of the clutch device are not in the
oil reservoir, whether the secondary axle drive train is
engaged or decoupled. To this end, the oil reservoir can either
be separated from the clutch space by means of'a housing wall
or another partition in such a manner that the clutch space can
run dry despite the high oil level in the oil reservoir, or the oil
reservoir is arranged such that the oil level thereof can be
permanently below the clutch assembly.

The clutch assembly may be provided as an assembly of a
clutch-controlled equalisation unit, with or without a differ-
ential, that forms part of a secondary part of the overall drive
train, which can be decoupled. If the oil-delivering device is
coupled to a drive member on the drive side of the clutch
device, e.g., to the clutch input shaft on the drive side of the
clutch device or the drive-side disc carrier, the decoupling of
the secondary part of the drive train, which is effected by the
opening of the clutch device, among other things, also results
in the interruption of the oil delivery by the oil-delivering
device.

The preferred coupling of the oil-delivering device to a
drive member on the drive side of the clutch device can be
made in different ways. Either the oil-delivering device is
arranged directly on a drive member of the drive train, or is
formed by the drive member itself, as is the case, for example,
when an oil-delivering wheel is used, the oil-delivering wheel
being arranged directly on the drive-side shaft, or on a differ-
ential case. Such an oil-delivering wheel can, for example, be
formed by the crown wheel that drives the differential case.
Alternatively, the oil-delivering device may be driven indi-
rectly, that is, with the interposition of further components,
which transmit the drive power necessary for the oil-deliver-
ing device from the drive-side drive member to the oil-deliv-
ering device.

The oil-delivering device may be arranged at a distance
from, i.e., separately from, the clutch device, e.g., not formed
directly by an outer disc carrier of a clutch device formed as
a multiple disc clutch. The arrangement of the oil-delivering
wheel at a distance from the clutch device means that the oil
can always flow into an oil reservoir at a distance from the
clutch device or from the clutch space and/or separated by a
partition after flowing through the clutch device to be oiled,
and before the oil is fed back into the oil circuit. This ensures
sufficient mixing of the entire oil volume and as a result the
utilisation of the maximum cooling effect of the total quantity
of oil at all times, which in turn reduces the thermal load on
the clutch devices.

This configuration also makes it possible to configure an
oil-delivering device, which rotates on a same geometric axis
as the clutch device, for example the crown wheel, such that
it can deliver the cooling and lubricating oil from an oil
reservoir having an oil level below the clutch device. The
clutch device, that is, e.g., also the dragged clutch compo-
nents, can thus be situated permanently above the oil level,
and the clutch device can rapidly run dry. Even components
dragged continuously by the rolling drive wheels cause no
friction losses, e.g., no splash losses or losses owing to hydro-
dynamic friction effects, when the clutch is open, that is,
when the secondary part is disconnected.

Ifthe oil-delivering device has an oil-delivering wheel that
is formed at least partially by a crown wheel arranged on the
drive-side shaft, the crown wheel itself may not have a suffi-
cient diameter, owing to the dimensioning of the crown
wheel, to dip into an oil reservoir situated below the clutch
device. The oil-delivering wheel can then comprise the crown
wheel arranged on the drive-side shaft, the crown wheel being



US 9,303,754 B2

5

extended radially outwards, for example by means of an
oil-delivering ring. This radial extension can be formed as an
integral, single-piece component of the crown wheel. For
reasons of cost and weight, and to keep the masses to be
accelerated and braked low, it is however practical to manu-
facture the radial extension, e.g., the oil-delivering ring, as a
separate component of a lighter material, and to connect it to
the crown wheel.

Itis not strictly necessary to realise the oil-delivering wheel
with the aid of a gearwheel of the differential gear situated
within the power flow. An oil-delivering wheel that is separate
from the crown wheel, but which preferably rotates on the
same geometric axis as the clutch device, can also be pro-
vided.

Further disclosed herein is the use of a de-oiling device as
described above and below in a clutch assembly forming part
of a clutch-controlled equalisation unit with or without a
differential, in which the rotary decoupling of the drive-side
and output-side shaft is necessary for operation with an open
clutch. For example, vehicles having a clutch-controlled, dif-
ferential-free equalisation unit instead of a conventional
equalisation unit, and/or vehicles in which a secondary part of
the drive train, which can be included in the flow of drive
power optionally in what is known as disconnect operation, is
provided for optional operation of the vehicle with all-wheel
drive may be equipped with such an equalisation unit.

An equalisation unit, a component of which may be the
clutch assembly, can be either a transverse or a longitudinal
equalisation unit. In a transverse equalisation unit, e.g., in a
differential-free transverse equalisation unit operating purely
frictionally, the side shafts of the drive wheels are coupled to
the flow of drive power by means of side shaft clutches. The
disclosed subject matter may alternatively or additionally be
used in the context of conventional longitudinal and trans-
verse differentials operating in a form-fitting manner, in order
to oil clutch packs of the differential locks.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the present disclosure
can be found in the subclaims and the description of preferred
exemplary embodiments using the drawings below.

In the drawings,

FIG. 1a shows a first configuration of a transverse equali-
sation unit of a drive train having a clutch assembly in cross-
section,

FIG. 156 shows a second configuration of a transverse
equalisation unit of a drive train having a clutch assembly, and

FIG. 2a shows the transverse equalisation unit of FIG. 1a in
section along section line la-Ila,

FIG. 2b shows the transverse equalisation unit of FIG. 15in
section along section line IIb-1Ib,

FIG. 3a shows the transverse equalisation unit of FIG. 1a
along section I1Ia-I1la, and

FIG. 3b shows the transverse equalisation unit of FIG. 15
along section I1Ib-IIIb.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

FIG. 1a and FIG. 15 show a transverse equalisation unit of
a drive train, the basic construction of which is known in
principle from the prior art. The equalisation unit has, on one
side of a differential gear 1, by way of example on the right-
hand side of the differential gear 1 in the figures, a clutch
assembly 4, which is arranged in a clutch space 3 formed by
a housing 2. A multiple disc clutch 5 is part of the clutch
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assembly 4. The drive power is transmitted via a chain from
input members 6 of the equalisation unit (Cardan shaft flange
7, bevel wheel shaft 8 with bevel wheel 9, crown wheel 10,
differential case 11 are shown, among others) into the differ-
ential gear 1. From there, the drive power is transmitted in a
manner known in principle via the clutch assembly to the side
shafts 12' and 12".

The equalisation unit is part of a secondary part of a drive
train having a continuously driven primary part and a second-
ary part that is only driven if required. To this end, the sec-
ondary part of the drive train can be decoupled from the flow
of drive power by means of decoupling devices when the
vehicle is not to be driven in all-wheel mode, but merely by
means of the primary axle (not shown). The number of com-
ponents of the secondary part of the drive train that still rotate
despite the immobilisation of the secondary part, for instance
because they are dragged with power losses by the wheels
rolling on the road, or from the primary axle side even if the
secondary axle drive train is not integrated into the flow of
drive power, should be kept as low as possible.

For the purpose of decoupling the secondary part, the
clutch device, which is shown by way of example as a mul-
tiple disc clutch 5 in the figures, is opened so that the side shaft
12' connected thereto is removed from the flow of drive
power. Because of the interposed differential gear 1, which no
longer transmits torque because of the open clutch 5, drive
power is no longer transmitted via the opposite side shaft 12".
Moreover, the input members 6 of the equalisation unit are
braked by a braking device (not shown), so that the chain of
the input members 6 of the equalisation unit are also immo-
bilised. In order to be able to brake the input members, a
power take-off unit PTU (not shown), which decouples the
input members of the equalisation unit from the primary axle
side, is provided, preferably on the primary axle side. The
result of this decoupling of the secondary part of the overall
drive train is its substantial immobilisation.

The above explanations apply equally to the equalisation
units shown in FIG. 14 and FIG. 1b. The difference between
the equalisation units shown in the two figures lies in equali-
sation unit side that lies opposite the clutch device 5. In the
equalisation unit shown in FIG. 1a, the side shaft 12" is
coupled fixedly to a drive wheel so that the side shaft 12"
continues to rotate continuously, owing to the wheel rolling
on the road when the clutch device 5 is open. This rotation is
transmitted continuously into the differential gear 1 during
driving operation, so that the gearwheels thereof likewise
rotate continuously. In the equalisation unit shown in FIG. 15,
an additional decoupling device 13 (in this case formed by
way of example by a hydraulically actuated dog clutch that
acts in a form-fitting manner), is provided on the side opposite
the clutch device 5, by means of which decoupling device the
differential gear can also be decoupled, so that even the dif-
ferential gear can be completely immobilised when the sec-
ondary part of the drive train is decoupled.

This additionally provided decoupling device 13 for the
side shaft 12" has no essential significance for the further
disclosure provided below. In the sectional view IIb-IIb
shown in FIG. 25, the representation ofthe decoupling device
is therefore omitted.

Experiments with the equalisation units known from the
prior art have also shown that, even if the secondary part of the
drive train is decoupled from the primary part, e.g., if it is
decoupled during driving and at speeds upwards of approxi-
mately 50 km/h, the drive members of the secondary part, that
is, the drive members on the drive side of the clutch device,
are not immobilised as desired but continue to rotate owing to
the drag power introduced into the clutch device by the sec-
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ondary drive wheels and thus cause power loss. This is attrib-
utable to the oiling concept chosen in the prior art, as
described above. The further figures show further features of
the construction of the equalisation units shown in FIGS. 1a
and 14, which contribute to the elimination of the said disad-
vantages, e.g., owing to efficient clutch space de-oiling.

For example, in the configuration shown in FIG. 15, in
which the drive member on the drive side of the clutch device
5 is formed by the outer disc carrier, note that the rotation
direction of the drive members on the drive side of the clutch
device changes when the secondary part of the drive train is
disengaged or decoupled, e.g., when the clutch device 5 is
opened. This is because, for example, the outer disc carrier 14
rotates in the opposite rotation direction to the rotation direc-
tion that it would have during regular forward driving of the
vehicle with the clutch device 5 closed owing to the inter-
posed differential gear 1, and owing to the fact that the sec-
ondary axle drive wheel arranged on the left-hand side shaft
12" transmits its rotary movement to the side shaft 12" and
into the differential gear 1. Depending on whether the clutch
5 is open, and the secondary part of the drive train is
decoupled from the flow of drive power and the primary part,
or whether the clutch 5 is closed and the secondary part of the
drive train is included in the flow of drive power, the outer disc
carrier on the drive side of the clutch device rotates in differ-
ent directions. As a result, an oil pan as disclosed in EP 2 116
411 Al mentioned in the introduction, would no longer be
able to collect oil, as it is only configured for collecting oil
with the rotation direction produced when the secondary part
of'the drive train is integrated in the flow of drive power owing
to the closed clutch.

FIGS. 2a and 25 illustrate the oil-delivering device for
clutch oiling and that of the clutch space de-oiling system.
Both configurations, which show the operation with the
clutch device 5 closed, and thus with the secondary part of the
drive train integrated into the flow of drive power, have in
common that an oil-delivering device delivers oil into an oil
collection pocket 20, which is provided in the differential
housing. The oil flow is indicated by the arrows. When the
secondary axle is connected, the crown wheel 10 scoops the
oil owing to its rotation along the housing inner wall to an oil
collection pocket 18 provided in the housing 2. The oil passes
via an oil supply channel 21 via an open rotary bearing into
the clutch space 3, and via radial bores provided in the inner
disc carrier to the clutch device 5 or to the clutch discs.

It can be seen that the oil reservoir 17, indicated by the grey
area in the housing 2, is separated from the clutch space 3 by
a partition 22, so that the clutch space 3 can be de-oiled
despite an oil level that is higher than the clutch members.

Compared to a solution in which drive members of the
clutch device 5, e.g., a disc carrier and the discs themselves,
primarily deliver the oil, the use of the crown wheel 10 as the
oil-delivering device makes it possible for the oil flowing
back from a clutch device to collect in an oil reservoir
arranged at a distance from the clutch space and thus to mix
with all the remaining oil volume before it is fed back to the
oil circuit. A situation is avoided in which an inner oil circuit
forms, as a result of which the oil is fed directly back to the
clutches after having flowed through them, so that the oil
would be over-proportionately heated as a result.

If the partition 22 shown in the figures is to be omitted, the
differential housing 2 can be arranged such that the oil level in
the oil reservoir lies below the clutch device whether the
secondary part of the drive train is engaged or decoupled,
because the clutch device does not have to dip into the oil
reservoir for delivery of the oil. This also contributes to the
minimisation of power loss, because the clutch members

10

15

20

25

30

35

40

45

50

55

60

65

8

dragged by the side shafts do not have to be in the oil and thus
cannot convey oil between the clutch discs. When the second-
ary part of the drive train is decoupled from the primary part,
the clutches can therefore run completely dry and thus rotate
in a friction-minimised manner, even with a differential hous-
ing arranged in this manner.

In order to solve the problems of insufficient clutch space
de-oiling and insufficient dry running mentioned in the intro-
duction, solutions shown in FIGS. 3a and 35 may be pro-
vided.

For example, for the case described previously in connec-
tion with FIGS. 15 and 25, where the outer disc carrier forms
a drive member on the drive side of the clutch device, in
addition to a second oil pan 18, which receives the oil when
the secondary axle is engaged, and thus when the oil-deliv-
ering device delivers oil and delivers it via a second de-oiling
line 19 into an oil reservoir 17 provided at a distance from the
clutch assembly and from the clutch space, an additional first
oil pan 15 is provided, which is intended to receive the oil
thrown off by the outer disc carrier 14 and is configured in
such that it can receive the oil thrown off by the outer disc
carrier 14 when the rotation direction of the drive members on
the drive side of the clutch device 5 changes as a result of the
clutch device 5 opening. The oil thrown off in this case is
supplied to the oil reservoir 17 via a first de-oiling line 16.
Because, when the clutch device 5 is open and the drive train
is immobile, the crown wheel 10 preferably acting as the
oil-delivering device is likewise immobile and thus the oil-
delivering device does not deliver any oil that could run into
the clutch space, the clutch space 3 is rapidly de-oiled.

In FIGS. 356 and 3a, the rotation direction of the outer disc
carrier 14 with the clutch 5 closed (secondary part of the drive
train engaged) is indicated with a solid arrow. The rotation
direction of the outer disc carrier with the clutch 5 open
(secondary part of the drive train decoupled) is shown as a
dashed arrow.

It is significant for the previously explained configuration
of an equalisation unit according to FIGS. 1a and 24 that the
outer disc carrier 14, which may be used to de-oil the clutch
space 3 is, in contrast to FIGS. 15, 256 and 34, a drive member
on the output side of the clutch device 5, that is, is arranged on
the wheel side and not, as in FIGS. 15, 26 and 36 on the
differential side or on the drive side of the clutch 5. The outer
disc carrier therefore rotates as well during forward driving of
the motor vehicle, because it is dragged by the secondary
drive wheel rolling on the road irrespective of whether the
clutch 5 is open or closed. Ifthe clutch 5 is opened to decouple
the secondary part of the drive train, the clutch space is
rapidly de-oiled by the continuously rotating outer disc car-
rier 14, which delivers any oil still present into the second oil
pan, and rapidly runs dry. In this case a first oil pan, which can
collect oil when the rotation direction is reversed, is not
necessarily provided in addition to the second oil pan 18.

The decoupling device 13 additionally provided in the
configuration of an equalisation unit according to FIG. 15 has
only an indirect influence on the de-oiling of the clutch space.
In order to be able to realise this de-oiling in the equalisation
unit shown in FIG. 15, in which the differential gear 1 and the
drive members connected thereto on the drive side of the
clutch device 5, including the outer disc carrier 14, are immo-
bilised when the additional decoupling device 13 is opened,
the opening of the additional decoupling device 13 when the
secondary axle drive train is decoupled takes place after the
opening of the clutch device 5, so that the rotation direction of
the drive members on the drive side of the clutch device 5,
including the outer disc carrier 14, is reversed at least until
sufficient de-oiling of the clutch space has been achieved.
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In the drawings, the same reference numbers indicate the
same elements. Further, some or all of these elements could
be changed. Accordingly, it is to be understood that the above
description is intended to be illustrative and not restrictive.
Many embodiments and applications other than the examples
provided would be apparent to those of skill in the art upon
reading the above description. The scope of the invention
should be determined, not with reference to the above
description, but should instead be determined with reference
to the appended claims, along with the full scope of equiva-
lents to which such claims are entitled. It is anticipated and
intended that future developments will occur in the arts dis-
cussed herein, and that the disclosed systems and methods
will be incorporated into such future embodiments. In sum, it
should be understood that the invention is capable of modifi-
cation and variation and is limited only by the following
claims.

All terms used in the claims are intended to be given their
broadest reasonable constructions and their ordinary mean-
ings as understood by those skilled in the art unless an explicit
indication to the contrary in made herein. In particular, use of
the singular articles such as “a,” “the,” “said,” etc. should be
read to recite one or more of the indicated elements unless a
claim recites an explicit limitation to the contrary.

The invention claimed is:

1. A clutch assembly for inclusion in a motor vehicle,
comprising:

aclutch device arranged to be engaged and disengaged, and

to transmit drive power from a first drive member to a
second drive member, the first drive member being on a
drive side of the clutch device and the second drive
member being on an output side of the clutch device,
wherein the clutch assembly is mounted in a housing
that forms a clutch space arranged to accommodate the
clutch device;

an oil-delivering device arranged to deliver oil of an oil

circuit serving the clutch device depending on an oper-
ating state; and
ade-oiling device that is arranged to de-oil the clutch space
when the oil-delivering device does not deliver oil;

wherein a first oil pan is arranged so that the de-oiling
device can deliver oil withdrawn from the clutch space to
de-oil the clutch space when the oil-delivering device
does not deliver oil; and

further wherein a second oil pan is arranged so that the

de-oiling device can deliver oil withdrawn from the
clutch space to de-oil the clutch space when the oil-
delivering device delivers oil.

2. The clutch assembly of claim 1, wherein one or more
components of the clutch device are part of the de-oiling
device.

3. The clutch assembly of claim 2, wherein a disc carrier of
the clutch device that is formed as a multiple disc clutch is
arranged to operate as a component of the de-oiling device.

4. The clutch assembly of claim 1, wherein drive members
which are on the drive side of the clutch device are arranged
to deliver oil into an oil panto de-oil the clutch space when the
clutch device is opened to decouple a wheel from a flow of
drive power.

5. The clutch assembly of claim 1, wherein the clutch
assembly is a component of an equalization unit for a drive
train of the motor vehicle, the drive train having a continu-
ously driven primary axle and a secondary axle that can be
selectively engaged, wherein the clutch device is used to
decouple secondary axle drive wheels driven by the second-
ary axle from a flow of drive power, and further wherein the
equalization unit has a differential gear that acts in a form-
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fitting manner, and further wherein the drive power is trans-
mitted via the differential gear to the secondary axle drive
wheels when the secondary axle is integrated into the flow of
drive power.

6. The clutch assembly of claim 1, wherein the first oil pan
opens into a de-oiling line arranged to conduct oil into an oil
reservoir that is separate from the clutch device.

7. The clutch assembly of claim 1, wherein the oil-deliv-
ering device is formed by the first drive member which is
separate from the clutch device.

8. The clutch assembly claim 7, wherein the drive member
forming the oil-delivering device is an oil-delivering wheel
that is a gear wheel integrated in a flow of drive power,
wherein the oil-delivering wheel is arranged to deliver oil
from at least one of an oil reservoir having an oil level below
the clutch device and an oil reservoir that is separated from the
clutch space by a partition.

9. The clutch assembly of claim 8, wherein the drive mem-
ber forming the oil-delivering device is a crown wheel of an
equalization unit.

10. The clutch assembly of claim 1,

wherein the de-oiling device is arranged to de-oil the clutch

space by actively conveying oil out of the clutch space
when the oil-delivering device does not deliver oil.

11. A clutch assembly for inclusion in a motor vehicle,
comprising:

aclutch device arranged to be engaged and disengaged, and

to transmit drive power from a first drive member to a
second drive member, the first drive member being on a
drive side of the clutch device and the second drive
member being on an output side of the clutch device,
wherein the clutch assembly is mounted in a housing
that forms a clutch space arranged to accommodate the
clutch device;

an oil-delivering device arranged to deliver oil of an oil

circuit serving the clutch device depending on an oper-
ating state; and
ade-oiling device that is arranged to de-oil the clutch space
when the oil-delivering device does not deliver oil;

wherein the oil-delivering device is formed by the first
drive member which is separate from the clutch device;

wherein the drive member forming the oil-delivering
device is an oil-delivering wheel that is a gear wheel
integrated in a flow of drive power, wherein the oil-
delivering wheel is arranged to deliver oil from at least
one of an oil reservoir having an oil level below the
clutch device and an oil reservoir that is separated from
the clutch space by a partition; and

further wherein the drive member forming the oil-deliver-

ing device is a crown wheel of an equalization unit.

12. The clutch assembly of claim 11, wherein the clutch
assembly is a component of an equalization unit for a drive
train of the motor vehicle, the drive train having a continu-
ously driven primary axle and a secondary axle that can be
selectively engaged, wherein the clutch device is used to
decouple secondary axle drive wheels driven by the second-
ary axle from a flow of drive power, and further wherein the
equalization unit has a differential gear that acts in a form-
fitting manner, and further wherein the drive power is trans-
mitted via the differential gear to the secondary axle drive
wheels when the secondary axle is integrated into the flow of
drive power.

13. The clutch assembly of claim 11, wherein a first oil pan
is arranged so that the de-oiling device can deliver oil with-
drawn from the clutch space to de-oil the clutch space when
the oil-delivering device does not deliver oil.
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14. The clutch assembly of claim 13, wherein the first oil
pan opens into a de-oiling line arranged to conduct oil into an
oil reservoir that is separate from the clutch device.

15. The clutch assembly of claim 11, wherein the de-oiling
device is arranged to de-oil the clutch space by actively con- 5
veying oil out of the clutch space when the oil-delivering
device does not deliver oil.

16. The clutch assembly of claim 15, wherein a second oil
pan is arranged so that the de-oiling device can deliver oil
withdrawn from the clutch space to de-oil the clutch space 10
when the oil-delivering device delivers oil.
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